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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a light emitting element having 
improved electron injection property like previous one of using alkali 
metal or alkali earth metal, without exerting any effect on the 
characteristics of TFT. 

SOLUTION: As a donor level at a Lowest Unoccupied Molecular Orbital (LUMO) 
level can be formed between a negative electrode and an organic compound 
layer, by doping an organic compound functioniag as an electron donor 
(hereinafter referred to as donor molecule) into the organic compound layer 
adjacent to the negative electrode, injection of electron from the negative 
electrode and transmission of injected electron can be efficiently carried 
out. As the problem of an excessive energy loss accompanied by the movement 
of electrons or the deterioration of the organic compound layer are not 
generated, the electron injection property is improved and the drive 
voltage is reduced regardless of the work function of the negative 
electrode material. 
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(Dmmxit, mj-&mmm2 3 e tVT. 

Xi&'53, 3' ,5,5'-Tetranethylbenzidine iEKT. TUB 

ii^T) im-?lii^ftro|^MXa&^. A 1 q, 5 nm 

(^mmx'^mmt-^:itiz^r) ^m-r z> . 
[0 0 8 2] :k\zmw.t.u.^m,2<Dmu2 1 ah^w^-^ 

tlS. *5l?gfc43l/iX. ^2CD^ffi (i^ffi) 2 1 4«# 

(l^g) 2 1 4 ^^«|{t-g-#J« 2 13 fcSEA-r 

(A 1) * 2 0 nmOMffXPfigb, ^2 cD^ffi (ft 
S) 2 1 4Sr^j£f 1.0 
[0 0 8 3] fs,^. **JSOJ^ffiXtt, l^ffitiSltSM 

il^Sr4 0 %R±?i^-r -Sfci^fC 1 0~3 0 nmgSO 
M^KXi#^-r«.C<ttLxfcd^\ ^Si:bXCDm*l^+ 

[0 0 8 4] :^^mcr>mmo:>m^mm.^m-t^ 
^%mm.\z^^^x. mmit-^mm\z^^=3^mt'^<^t{& 
i^mt'^m t \>^xm^\>tim-^(DmTmm.\z-o 

xm^^m^^xmrn-t^. 

[0 0 8 5] m2 (B) tmmzw,i(Dm.m s 
b. micDma mm so i ±fc^gss^ns#«ft:'& 

^J13 0 2a> 0 2 (B) ttt^fjt), iE7L^iS)13 0 

3, »^a3 0 4, ^^^MS3 0 5. iQ^zsn'f-mm. 
mzQ b(D—mzm^^nr:Lm.=f-BMW$.3 o eo^ji 

«i£*^^.-^£:S. ;&:*5. C rxJiiE7L«imS 3 0 3 . 
U%%m 3 0 4 l3tt^}-^=^mib'a-^*fflV>fc:^-&t-3V»X 

[0 0 8 6] miW&m 3 0 3t±, PEDOT (poly 
(3,4 - ethylene dioxythiophene)) t3ixUX5^l'>XJl' 

7}x>^ (^T. pssis^-T) t^mism^-^xw-^-t^ 

fife. 7j?iJT-'J> (t(T, PANIt^-T) tv-a-?/ 

^7~.)Vi^ym. (e^T- csAt^-r) t^M^^fflv^xjg 

sKf'SCl.hA^X^.S. fj:*5. *:^{tX 
*5 tA^ t bXf^«bfcM:ifr*^X tf >n 

-hffi{Cj;0^*bXfiS:m-r?'. 4:St]^<!9^^^X 
JiiEjFLttiteS 0 3 tbXP EDOTJtytP S St^^ts. 
^fM: 3 0 nmO^mmXW^-t^, 
[0 0 8 7] Sfc, 3 0 4 tc«, 7}^U/t-77xr: 

t)b<«#U7;V:i-U>3S©W!|^<£ffltiSCt«t 
X#-5. 

[0 0 8 8] #U/'^^7x- l/>t*- U->?^CC)$t^ib 
X(i. :=i-U>>y&©^7t7&^*#e.n-54?U/'?^>'x- l'> 
t:r:U'Xpoly(p-phenylene vinyl ene)) (KT, PPV 
tSf) . #U (2- (2" -X5^;P-'\^y + >') - 
5 -pC 1. 4 -7xr.P->lf- U'» (poly[2- 
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(2'-ethylhexoxy)-5-methoxy-I,4-phenylene vinylen [0 0 9 5] S G. cmTliii^lM 3 0 5 ^msS-T^Mf-^ 

e]) (&,r. MEH-ppvi^-T) , igtfe<^«^*s» m^ommi\'i—it»'?'t<D^m^tz^*3m^^n^ 

e.n.6#>j (2- {'jTji^:i^~>y:L-M -1.4- m^^mmms 0 6im^r^z.L\z^r)mmm]^^m 

;7a:-^>t'- l/» (poly [2-(dialkoxyphenyl)-l, 4-p -T^^^^t-^^JJl 3 0 2 ^O^^fifef^. Ji*3, ^l^lTfe^ 

henylene vinylene]) ROPh-PPVt^ 2 (B) ci:l^^lC«?e^M^3 0 6 tbTTMB tA 

[0 0 8 9] #|J/^"5 7xrzl/>3^(?^*^sp^tLT«. » 

fi^5t/il^^#6n?.>l^U (2, 5 -i>TJl/n4^>'- 1. 4 [0 0 9 6] S^C^2(7?mS (^®) 3 0 7 3&t}gj£$ 

-:7xr:lx» (poly(2,5-dialkoxy-l,4-phenylene)) tl. ^^m=fti^^^t-^. fife, dTJ^^KSnS^ 2 
RO-PFPtS^-T) , (2, S-i^'s^*^ 10 CD^S (l^ffi) 3 0 7 ti. 132 (B) TIS?gb*:«^i: 

y4:->_l^ 4-7:ii-l/» (poly (2. 5-dihexoxy-l. 4 l^lftc 2 0 nmOA 1 W^glC J: 0 ?g^^tlS„ 

-phenylene))iPS«ViSC.t7!i^T-#'5.. [0 0 9 7] [*JE©?^^3] ^^i^WJ^MTtt, 

[0 0 9 0] 7j?U5=-:^-7x>»CD*tMtbTH. CDJg^ 2 T^L-fc^^feSg t ttSI3t^^ 0*^«iS*^M 

#-fe5l3t*t#6n55j^'J (3-TJl'=*^;P^:*-7x» (p ?5:St>©fC-:3V:>T04*ffll,iTlffiBJ-rs. 04 

oly(3-alkylthiophene)) («T, PATtS^T) , (A) «^3t^a©H*gIiro^MSjgTS D . 04 

(3 _^^5^J^^;j-:7i» (poIy(3-hexyl.thiophene)) (B) ^7t^^©^^«jglC-:3l.iT^L.fcfe(DT!^ 

:4->'x» (poly(3-cycIohexyIthiophene)) (fi^T, P fc->&CD«S{'«b. ^«^h^%g*i*^T'Jg^K$nfc 

CHTtS^-T) . Tp'J (3->'i7P^4^i^;i'-4-;*g=- te:*0>mil*^*S7te1£ro*f!^>6^efJ:^i^ST?$.^«^C*3 

(poly(3-cyclohexyl-4-niethylthiophen 20 lt-S>±::5^aiMM©*^<t3fitC-^l/iTittBg-r-5. 

e)) (£KT. PCHMTt35-r) , #U (3, 4-i?v- [0 0 9 8] /^jfe, **]iii©3^^fZ*3ttS^JtSS%^ 

i7a'\+->;i/^:*-7ai» (poly(3,4-dicycloliexylthio Sg®?i?^. 2 t|5l«ICMMftiMfflT F T 4 2 2S;r/X-f •;/ 

phene)) (KT, PDCHTt^^^) , *U [3- (4 ^>^7-«T F T 4 2 1 €»«4 0 1 

-:4-i7 5^;i/7 3in;W -g^St-7jQ>] (poly[3-(4octylp 5^*M©^^©«-&tCti«»it$iJPffl T F T 4 2 2 Hn5=- 

henyD-thiophene]) (E^T, POPTt^f) > #U ^ ^t^JUMT F TT3^fi£$n^©*«a*Ut^. 

[3_ (4-;ti7g^;W-7 3:-;l/) -2. 2f5^:^7x [0 0 9 9] ■miWmf%TF T A 2 Zm^T^-i yj-yif 

>] (poly[3-(4-octylphenyl)-2.2-bithiophene]) ffi T F T 4 2 1 ^ffi-pTPpg$nfcHFB^^e«K4 0 8 ± 

T. PTOPTtS^T) ^^ffl^^'S-id^'T-^'S. tc«. mSS§<jPfflTFT4 2 2<Dy-Xffi«4 0 3<hli 

[0 0 9 1] /l?U7JP:tU'>*0***!ti:L.T m6«)fcSfiS^nfciBi»4 0 7 , *3 JzO^ K U-f >ffi«4 0 

tt, »e^3te*«»e.n57pu o, 9-i^TJi'4^;p7;p 30 4iim.n.mz^m.^ntzMio:>mm4:i nim^-fhtvz 

:tU» (poIy(9,9-dialkyIfluorene) (J^T. PDAF 7it5, J^^SSWJf SetiJ^iTa, ^lcoaffi4 1 

t^-T) > *U (9. 9 ->^^i7 5=-;i.7;l';<M/>') (pol HtmUizU^^oizm^-^tiT^^^. ^CT:. ^1© 

y{9,9-dioctylfluorene) PDOFt^f) Mffi (Iftffi) 4 1 1 tt, l^ffit bT^ig-TStt^Rliaro 

[0 0 9 2] taii. :zniB(DmMt. mmmmizmm^ ^mi$.-t^Mmti^x\t. mye^^mv. 

"CfflVi-s^r^^fatibTtt. h;ux>, 'Oif^, [oioo] Sfc, mi©«® 4 11±t:t« 

n'>i>-tf>. 5^i7-nD'^>-tf>, i^na*;PA, T^h^ ■ffc-&tiS 4 l 3 A^'^fiK^ n, -^coit, KMt;^j:5.B2 

U>, ^->l/>, >'i'DD;<^'>, ->i7 0'\^^-tl->. N CDmiiS4 1 4Sr?gfife-r ^^tl'^D^Jt^^ 4 1 5^^ 

MP (N-^^Jl'- 2 -tfP'J F» , v'/^JVT;;!^?}^ 40 fiE$-BrSCi:A^~-e€S. 7ii3, B2 

=^->H, ->i7n's:*^iJ-/>, i^^^^y, THF (r-h 4 1 4-m^&m\i.^mir^J::3\zmmir 

[0 0 9 3] /ife, *«03fl^ffi-T:tt. ^^m30 4t % (^«7t) S:S3iT^SB^SmiRTJ^fi£2nS. 

UTPP h;i'X>lC)t/SS-i±Tf^ML.fc^«SrX [0 10 1] **;^CD}^ffi(c43V»Ttt, l|2cr>«S (ffif 

t£^3_l.j^, ^fca-f >i/>'xy h-StciO^^L- ffi) 4 1 4t::MI«««]K«fflt^^Clt3!»^e.*^ffc^#Jl 

8 0 nm©l«^{C^gfig-r?.= 4 1 3 tCfeltS^V UTWUM^tCcfc t)^Dfc^75^\ ^ 

[0 0 9 4] Vk.\Z. mytmi 0 4±t«;^^MH3 0 5 2 CD^ffi (l»11) 4 1 4#ji{)i etHMSn-SiShtiWittiS 

Stt^tLTi£^)-^IS{t:^4&T*SA 1 q.Srfflt^T^ (l^ffi) 4 1 1 Sjg3ttt<D*tipf-Z?J^^-rS d td^M* b 
«ifeCj;0 4 0 nmCDl^-C}^p£-r-5. 50 
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[0 10 2] :^iz. m4 (A) ■vmmv^mjtmmcom 

[0 10 3] ^1 CDUffi (l^ffi) 4 1 1 tt, jfi3ttt©» 

«@ ([111) 4 1 Itt, S4 (A) T-S^Lfc=i:pt«^ 

mwmr FT 4 2 2 t««,e5tctt^sn7cmSTr2&o, 

2^IIM®J^Mfc:*5fciTttl 1 0 nm©mj?-r^^fi!c$nfc 
A 1 tJlOJ^^^tl-S. ;&43, :LZLT(D^m\Z\tMM^ 

[0 10 4] ^LX. mi©«S (IIS) 4 1 1±C* 

^ffc:-&^S4 1 3*im^^n^ffi^ wi^izm'?'fs.mmm 
4 3 imm^n^. tjiis, m^&mmm4 a i«, mm. 

^ (Dl) ~ (D7) XS^$nS5i-?»^^'>&< tfe 
4 3 2 ^Jgf3cT-am^SSM1±OM«**3^^-rs Z. iz\z 

j;0)^^£^ns<, ^mm<Dmmx'\-i. m^^Mm^4 s 

1 tbTTMB tA 1 q, iS; 5 nm«)(^X*^«-r 
[0 10 5] m^£DfiillttS:^*S^«&?£r*-rs 

m^S:^ii^^-r^m^mm.^(Dumiz^fom^-^rL 

**ffiC0J^MX«, S^«iSIM4 3 2.hLTA 1 q 

, ^ 4 0 nm(Dmm-t^m?^m\zj^*)0m-r^. 

[0 1 0 6] ^fctz, >^Ov^>i^®4 3 3SJ^fiKTi>o 

g4 3 4 [zikx-^ntiiEjLf}m=?mmm4 3 2 sraofe 

ttXHKO^S (l^ffi) 4 1 1 t3SMbXLSofc^'& 
CD^X*^. :*:*J£«>#«Xliy0 5;^r>i^g4 3 3t 

bxBCP^i 0 nm(DmmTmmm\z^r)^-t^. 
[0 10 7] mz^^m4 3 4i)m^-^n^. 

fl^^Xtt, ^7ta4 3 4Ci5t,iX, IE7Lt«^^*^f?$S'& 
m%^S^C^, fcC*. ^7tB4 3 4tt, iE?L»mtt 
©*Xh*tipti:bXCBPS:fflt.i, %%^<Dmmt'^^ 
X*5Ir (p p y) , tft^^T-SCltCiO 3 0 n 

[0 10 8] ^(CiE?LitM1±{c«nfct*«lcJ;0jE?Ltt 
Mg4 3 5*SJ^^$n-5. ;iClX«a-NPD^4 0 n 
mOMSX'^^^C J: OfiKHg-r-S. 

[0 10 9] m.m.\ziEi\MKm4 3Q^m^-t^^ii\z 
^K>w.mmm.^^t^^m^'^mm4 i 3:*^'^fig-r2.. 

fS.^, jETiaAS 4 3 6 Ji. ^ffi3&^eOjE?LCDaEAttS; 
[Rl±$-«i--5««g**t--5. *|ISEro}^«lC:J3V>X«; IE 
7LaAa4 3 6 tLX, C u - P c * 3 0 nmCDMJPX 

[Olio] 'M^zmmt.U.^%2<r>mm4 1 4At}g^^ 

ns. *5!g3fc*5tix> m2(Dm.m 4i4ttw 

tift:-&%H4 1 3Xii;fc5teSrS)§^-&'5mSXfe^CD 
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xSJttt^#•rs*^i|s^x}g^^n«. m2(omm 
mm) 4 1 4 tt, sEjL^^m^t-^mm 4 1 3 tax-r 

•5SffiXS^fcfett»M^<C±#l'^«^XJ^J5£-r-&'i^S 
;6^£&^<, 7i43, **ttiD}g^X"«, ^2®mg (I^S) 

4 1 4^m^-r^^PAhl.X. I TOlK^g^ft-f >>'^ 
A(C2~2 0 [%]coS<bM^ (ZnO) ^M-^VfcmM 
#«a*XA-y^"J y^'mz^r) 100 niTK^j^Pt'iS 

x*.n«, 'A^(n>^(nun (izo. SfYfc-f >>"?A<h 
10 ^{t:Mi(it*^efj:^«^-f^) ^m^^xm2(r>w (la 
4 1 4*j^fiE-r ^.ctfex^s. 

[0 111] **iSCD?^Mcr)*^«jtS#f -5 

xm 5 ^ffit^ix^BJ-rSo 

[0 112] 0 4 (B) iinmzm<Dmm (ft®) 5 
oin. m,it'&^(Dmm.mzi:r)j^^^n^, b*^L, ^ 

icD«ffi (^H) 5 0 i±t?gRfe^ns^rm-&t!® 5 

0 2J±, m4 (B) t«S^iD. «?^e^M:^5 0 3, 
20 m^USH 5 0 4, liTtH 5 0 5, *3 J:ytiE?L«3lg 5 

0 6 t<08[M«iS*>6.3^^. :^t^\ c:^x«Sg3tS5 0 
5, *5<i:D^jEjFL»i^B5 0 6{c:SS5i-^?^^b-&'^Srffl<'ifc 

j^^ic-ptiXiaej-r-So 
[0 113] mi (i^ffi) 5 0 1 

5 0 Sd^Jg^^nS. ^:^X«, E4 (B) fC*51^iXia 

mVt::<DiiWimznr^&mm.^5 O 3(i:LXTMBi:A 

1 qi t^S nmOaJSX^t^^■r^^<h^cj;0fiicMf 
^. 

[0 114] )k\Z, S^g^«i^5 0 3<©±{C'^^||SI 
30 ji5 0 4Sr^^-r^. ;^£*5. C:X«S^®i^S 5 0 4 
€:Jgfi£-r-5***5}tbXii;55-^*lh;-e-^Xfe-5A 1 q, & 
IBtiX^^Str J; 0 4 0 nmCDKJPX?^S£t--5. 

[0 115] mz. 505tLXPPV* h;i'X 

>(C?g^S-a-Xf^^Lfc^*^Sy^ tf >=i- vm\zi. D 
m*bX, 8 0 nm©mpfr}gfiK-r-5)= 

[0 116] J^Clr jETLtti^S 5 0 e^J^^-rs^lttCJ: 

<om.mm^^^-r^m>m^-^mm 5 0 2*t^j5iKf & 

**MC0}gMXi±, P EDOTiP S S t^rTKtC)^ 
»$-arXf^MLfcm#^*7. t°>n- hfetiOM^L 
40 X«£m-r-5. ;^tfe, *^iSroj^^X«IE7L^SB5 0 6 

*3 0 nm(^KffXJgfigT-5o 

[0 117] mm^zw-innm (i^s) 5 0 7;o«?gE£$ 

0«S mm) 5 0 7tt, 04 (B) T^b;'5:J»-&<i:l^ 

m\zmit-i yv^^h. ■ XX ( I TO) m^mit-^ 

At 2~2 0 [%]CO^ftm' (ZnO) ■^m.^l^tzMm 

[0 118] [5ISS<D»^4] *:*ligC9?g]^Xtt, *iS 

COJ^^ 2 S fctt^igCDjlg^ 3 X'* Lfc^T^gg t ttSiTt 
50 *TCD*^«jiSA^S&-5fc<7)(C:3ViXa6 Srffll^iXiJBJ 
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^6 (B) it. 5!3t^-=F<0»^«iStc-:3l.iTST 

[0 119] fs.^. :^mmo>mmizi3\-f^?i9tmm.^m 
m<Dj^m 2 Rof^jioj^® 3 1 mm\zmmmmm t f t 

6 2 2Ra^X'r>y^>i^fflTFT6 2 1 ^S1S6 0 1 Ji 

FT 6 2 2ttp^-\'^Jl'MTFT-rJg^$n-5W)6^* 

[0 12 0] «giliiJWfflTFT6 2 2 JStU^X-r ^><?' 
ffiTFT6 2 l^a-pTJ^fifc^nfcHPalffi^tiee 0 8±: 
f'tt, SSgfM«lfflTFT6 2 20V-X^«6 0 

^Mic^s^^nfcie^ 6 0 7, k i--r e o 

4 tS^Wlrffi^^nfc^l ©"«g6 1 l:*^'Ktte.tlX 
1 «I^ai:3&:SJ;'5fr^^^^nT^^?.o -^^IT?. ^ 1 

ma (i^ffi) 6 1 itt> m®tvxmm-r^O:mm^(D 

mi®«s (ISM) 6 11 

[0 12 1] $fc< SIS 6 0 1 iiv-zn. ®7iei4**-r 

[0 12 2] HI ©'IS (i^s) 6 1 i±izmm 

com® 6 1 4^W^T^:itiZj;ii09^ytm'f-Q 1 5 

(i^ffi) 6 1 i55tji£Mjatt**-rsi5t'fl?fi£T 

t^^e., ^1 corns 6 1 1«, 

*5, H2CDm® 6 1 4tt. T&^^o:>mn\zJzr) 

[0 12 3] *^SS(7DJfffi»C*3ViTtt, ^ 1 <©«ffi (1^ 

m) 6 I nzmmM'W.m'Sim^^^^tti^^'^^it-^'^m 

6 1 3fc^lt-&=*^i'U7<©liiK^t'J^0^Cfc5t3i^. H 

icon;® (mm) 6 1 iffljd^efflW^nsTBttsM^® 

[0 12 4] :kiz. 0 6 (A) -cmmhrcm^mm<D^ 
^m^\z:hvf^m'i'mm\z-z3\,^rm6 (b) ^ffli.^T» 
8Bfcia?3Ts. mz. mmit-^mm^zis.^^m^t'^^^ 

[0 12 5] ^i©«ffi (,mm) 6 I HI. m^\i(Dm 
mm-miz^omf^^n^^ ^^^mo^^miz^f'^x. ^ 

loynS mW.) 6 1 B16 (A) -trS^bfcj;5C 

mgit*j»ffiTFT6 2 2 t.mm.mzmm.-^titimm-(:$> 

K) , 3f:^iS©}^lfiT'«, B 1 ro«S (^@) 6 11^?^ 
fig-rsWi^-hUT. Hft-f >i?C7A • (I TO) It 
^m'ft-f>>">AC2~2 0[?6](Di^^bSM (ZnO) 
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10 0 nmWltlSTf^fiK^ns. 

[0 12 6] ^UT, ^1 ©SH imm) 6 1 1±(C* 
?L©aAl4SlR]±S-a:^^«g*Wi-^iE?LitAg6 3 1 
LT. Cu-P c*3 0 nmCOMj?T?^«feJCJ:D^I^ 

[0 12 7] :kizjiEiim'^mz&ntcmm\z^OiEiim 

10 jilB6 3 2*i?g^$nS. ;iCl-etto!-NPD*4 0 n 
[0 12 8] 'Aiz^itme 3 Sdt^figSn^.. **ffi© 
b, |Rg3t$iDS. afev 5§3tB 6 3 3 tt. IE7L«ii*t£ 
-CfeSIr (ppy) ,t^tc^t^«-r2.^itci0 3 
[0 12 9] :/o<y4^>i?')16 3 4S:J^I5!cT 

-a, ■7*a'y4^>ifg6 3 4ia, iE?im.±s Lt>m-£n. 

20 6 3 3 t)iA^nfcIE?LAti|^^2IBS:aDfett 

^-rtt7'D-y=^^>i^B6 3 4tbTBCPS'l 0 nm© 

mmxmmmizi:.K)^m-r?>, 

[0 13 0] ^UT, «^«}2IH6 3 

mm.m 635i:L-TAl q,Sr40n m©KPT^*j* 

30 [0 1 3 1] $ etc, m'?-mm.^(omAh\^i—'ii^'T 
=&^m:m-t^:it.\zjiK)mi^&mmm6 3 e^m^-r^ 

6 1 3i!)i^m-r^. &*3, «^^e»®i|56 3 6tt, «it 
^ (Dl) ~ (D7) ^tlS^J-^Wfe^ tfe 

«J^6 3 etUTTMBtA 1 q., t*5 nm©M^t? 

[0 13 2] i);tZ|§ffit75:«.^2©«S6 1 4 3&tjf^3 
40 n-S, *%BJ(Ci5t^iT, M2©m® (I^S) 6 14tt, 
«^^**ti<t^#»B 6 1 3{caA-r?.SffiT-feSfcJ6f± 

i^mm<Dms&x\-±i i o nmomrnxm^-^ntzA i 
e.^t-5^2©ms (i*g) 6 1 4&jgB£-rs. 
c-e©fi£lBH'tt^^j**ffli'^^. 

[0 13 3] $c>(c, :$imm<Dmm(Dm=¥-mT&^^-t^ 
^^mmizii^^^x. mmt^mmiziS^mit'^'^tfSi 

i^^^^<t^'^t€:ffltiTJgmUfc«-&©m^S)Sfcr?V^ 
T0 7 *fflViTift?|-rs, 
50 [0 13 4] 06 (B) ti^i$tC^l©«ffi (l^ffi) 7 
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out. mzft&<^mmmm.miz.^iomi&-^n^, l-*^ 
u> mi(Dmm mm) ? o i ±\zm^'^n^mm^t-B 

mmi 0 2 «, lEummm 703, m^m 704. 

^jli:Ji7 0 5. *3j;t>'^^^ea®^7 0 6 

T&^&fi-S.. Uii. ^:^:Tl±IE?L*l3lM7 0 3, i5i:tK5! 

[0 13 5] ^lOTSS (i^M) 7 0 i±.\ziEiimm.m 

7 0 375^}gj^$tl^. dUT-tt. iE?Llii^g7 0 3 tb 
-CPEDOTtPS Sti&*»C^«$-S:TfPMUfca* 

^JSW?^agT«iEJL^3glB 7 0 3 3 0 nmCOMp-ejf 

[0136] JJitC. m^SIJi 7 0 3 <D±.\Z.m^m 7 0 

h^fciOm^LT. 8 0 nmCOmPfCJ^fiK-rS. 
[0 13 7] :klZ. 9t^m7 0 4©±C«^^2IS7 0 

5^m^-r^o ti.^^ ^1 CTtt^T^^SDl 7 0 5 SrP^ 

MMmzJ^ 0 4 0 nmroggpTJ^^-rS, 

[0 13 8] ^icicm^e^M^s 7 0 6 t:m^^'^m^^ri 

So neiTH, ^6 (B) (C*3l.iTiSBJL.fcrotl^il{C 
m^^e^ffi^? 0 6 tUTTMBtA 1 i:*5 nm 

©iiiijPT?*ii«t- s CI i ct D ?^^-r § , 
[0139] mmiz^2 (Dmm 707 iim^-^ 

(Dmm (MU) 7G7tt> 06 (B) -r:^vtz.(Dt.mm. 

fCl 1 0 nin<DlKJp-C=Jg^^nfcA 1 fciO^JSK^tl 

[0 14 0] [*i£cDj^^5] :^nmcDmmx' 

tt, 08 (A) C^-rJ:pfc|»gtfj;S^l«5m®8 0 
2 izmi^it-^mm 8 0 3 iAi^-rS«*^lCiE?LGS«« 

mm 8 0 3 1 A^tt-r^fSJ^t-m^egM^ s o 9 srwr 
[0 14 1] 08 (B) cn. mM<Dmm2-r:mmhrc 

(75^8 8 0 2 t#m^ifeB8 0 3 tA^^-r-5ffi^fCiE 

7LB.mm.m8 2 1 sr^f-s^sis-e^s. 

[0 1 4 2] f &t>*., ^lOmS imS) 8 0 2±C 

*r«Tab-5 a - N P D t $^t^*-r^ i t:: J; 0 }gJ5£^ 

tifci?LG^®«8 2 1 0 nmoymmxm^^n 

[0 14 3]^L-T. iE?LeS®^8 2 l±f-H. a- 

NPD*4 0 nmcDmrn-c-m^-t^^iiiz^iom^^n 

[0 14 4] ^tt5, iEJLttMJiS 2 2±t-«. ^2 
(B) TS^L-fccOtHmtUTSi^MS 2 3. v^a-;/* 
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>ifm8 2 4. «^«5mM8 2 5. ii^un'T&^mi^m 

8 2 6At}g^^n, aB«ljgS:*-r5*a'ft:-&!feg8 0 

[0 14 5] g^fCA 1 S:2 0 nmODJK^Tl^im-r S ;i 
i:lCJ:0B2CDmffi (I^ffi) 8 0 4*tJ^^$n, iETLe 

mmms 2 1 , *ij;t/:s^e^«i®8 2 e &*-r^±* 
[0 14 6] ^t. 0 9 (A) ^^(Dmmsxm 

10 sm2CDmffi9 0 4t*m^#H9 0 3 t75^SE-r€.ffl 

[0 14 7] /tt^fe. A 1 $:1 1 0 nm©MPtff£mLT 
J^l^^nfcfll W^®9 0 2±tCtt, 04 (B) T*5^b 

fc(7>ti^ittbTm^G^m^9 1 1. m=fmm.m9 1 

2, >^n>v^>i/g9 1 3. ^^119 1 4, *5J;a;iE?L 

[0 14 8]^bT, iE7Lfe1i^g9 1 5±trH, Ti^-fe 
^>57 „^4^^x-^ ^ T C N Q t IE?L$l2Ht & S 
20 a-NPDi:*#^^*-rSottJ;0?^l£^n7tIE7Le 

a^«9 1 6*i3 0 nm(Dmm-nm^^ti^o 

[0 14 9] mmz I TO^ 12 0 nmOm/PTfiS;]^-r 

^ctizxDm2(D^m (i^s) 9 0 4*^j^fi£$ti. m 
^es«j®9 1 1. :^^zfjEii^mm.m9 1 e^^-rs 

[0 15 0] 0 9 (B) tru, mmcomm4-vm 

1 ®«M9 2 2 ^mmit^mm 923 td^'s-r-s^ 

J!gEf-iE7L€^««9 3 1 ^&^-r§%5tig^^©3!l^«®fc 
30 Cit/iTiiB^-rS. 

[0151] TUt)-^ I T O * 1 2 0 n mWlKff TfiEK 
LT5^fiE;$nfc,Ml©«S ([^® 9 2 2±fCtt, Ti? 
-fe-T'^'-tt^i-^l?* S T C N Q tiEJLttiH4®**iPf-eS 
a - N P D t &*^^f -5 :i t D JgpK^tlfciEfL 
■BaM^9 3 1 J&^3 0 nmCDKJPTJ^fiK^tlSo 

[0 15 2] *bT, iEjFLeBM^9 3 l±Ctt, or- 
NPD*4 0 nm(Dmmxm^T^^t\Z^r)m^^tl 

[0153] /j:43, IEJL^MH 9 3 2 m 6 

40 (B) -e*Ufc«tl^«»C.LT»3ie;S9 3 3. :/P-y=^- 
><J^« 9 3 4, m^^SIH 9 3 5, * 

9 3 e-^m^^n. SM«iit*«-r-5*m^*fe«9 2 
3*^?gfiE^ns, 

[0 15 4] StmzA 1 1 1 0 nm©l^^-Cfi£l^-r^ 
c:tCJ:0^2©llffi (.mm) 9 2 4)0«Jg^$tl, lEJL 

e^M^ 9 3 1. :}5^zsm^B^mmi^ 936 *^-r^± 
[0 15 5] immoymme'] **ss©jgiiTtt, ra- 

50 FT in'^^^)UmrFT:Bi.Up^-V^Jl'm.TFT) =Sr 
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[0 15 6] ST. »«6 0 0±lrT«S^^lig6 0 1$ 

g6 0 2-6 0 b^m^-t^, 
[0 15 7] *1g6 0 0 tLTtt. (#17 10 

3 7) ^ffltv TJa^»IK6 0 1 i:L-Ttt> T'^XVC 
VDfeTfiemM*4 0 O-C, WM:»7kS i H, > NH,. 
N.O*^6.f^iS$tl-5S!^bS<b->U=i>»6 0 1 a (a 
^tt;Si=32%, 0=27%. N=24%, H= 1 7 

%) 5:5 Onm (jff^ L.<H1 0-2 0 Onm) J^^TS^ 

^yym (i/ioo#fj) T'K^^-rs. :;*:t,i7?:/5X 
OA^e,f^ig$ns^Yt:S^t:>''Jn>ii6 o i b (m5KJ± 

S i =3 2%. 0=5 9%, N=7%. H=2%) *1 20 
OOnm (if SL<«5 0-2 0 Onm) ©P^cag?^ 

a 3 0 0 -c. fi£«:;<fx s i H, x$mmm^^mr^m 

mt^m (c:c:Ttt7'^;l'>'5'Xv-Un>m) ^5 4nm 
(Dm-^ (^fF*L<^t2 5-8 0 nm) TJ^^fS. 

[0158] :$imm(Dwmx\tymm 601*2 n^jt 

tL-TSLfc*^', Hfff3^»l^»*Sa«SfcH2PU4Ji« 

>'>-';i/T->?A (S i , G ex (X=0. 0 0 0 1— 30 
0. 0 2) ) ^^fcCifSfflV^ ^M©^^ 

LPCVD&. S;ttty9XvCVDfe#) 

IK t ^fiiclK L T fc J; 
[0 15 9] #as«iii£#-rs¥#*m®* 

?ci6lw^«i^j:^tt1^7C* (3}^P>SfcttU» 40 
>i^*ff^. CLCXit. 5^#7> (B,H.) ?^®fi^M« 

tf>i7'^#S:JB3iSJEl 5 k V, v'Jp^ >S:7ic*T- 1 % 
tlg-fibfc:^XgSa3 0 s c cm. F — X»2X10" 
/cm' -t?#SK-> U a >m\z^a>^muhft, 
[0 16 0] ^l^T?, fifi^^Tl 0 p pmCDn-y^;i^ 

[0 16 11 :;JctiTr. liDmigiS^ff t^^Sit^-ttTMS 50 
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rolStJn,a-CfT5S-&tt, 5 0 01C~6 5 0T:Tr4~2 4 

(5 0 0'c, imm) (Dm. ssrsfbcDfcaejo.^sas (s 

[0 16 2] ^ViT-. i^S«ig*#-rs->U3>tt«® 
(Xe C 1 : jgS3 0 8 nm) 

VO, U— !f— . YLFU— if-. YA 1 O, U— y-'— . 

^f^XI/—- tf— . ;i-h*-U— if— , TV^-^>Yv^ Y 

ix— tf-. Ti : -y-XT-i'Ti/— tf-^A^'so, ifftem 

tf-tLTtt, aiWIiMSfctt. 
^v'VL'— 1f— , ArU— y-*— , KrU— tf— . CO, 

-- tf-3t**«}P3t#*^^tJ;oT^2iiSPiife. ^3iS 
-9-*— Sffl 1-^-5 lets, ^OSL^j^fel OHz— 1 OKH 
^?St'Tl 0 0-1 5 0 OmJ/cm'tm^tL-, 5 0 

3 0Hz, 3 9 3m J/cm'-ei/— tf 

Sffll/^-S^-g-tdtt. X^^^l^^^-^KttO . 0 1-10 0 
MW/cm'S« ($F$L.<«, 0. 1 — lOMW/c 
m') dtiJ&^Tfi&S. ^LT, 0. 5 — 2 0 0 0 cm/ 

Wit-^'L'XWM-tnUXhK ^fc«®E*^ 

[0 16 3] l'— tf— TtW^itlrJcOJ^EfeStlfc 

gffbM*»7->^TI^SLfctt. Il2c:)l/— tf-Jt®!l 
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■oxm2i^m&. m3ismm\zmmvTm^^T%i.\,K 

(0 1 6 43 ft*5, Z.Z.'T;<DU—^-^(Dmm\t.. Wtit 

Tfc, yvi'^)>cr%^^miz-^'&^±.-Q%4m\zmm 
-tf$.s. m^-c. u-^~%(Dmm\zi:.y>j^m-^nTcm. 
i\M\zta^. :t^/>7KT?^®^ 1 2 o^mmi^x^Wri 

[0 1 6 53 J>:ViT> /N'UTM±tX/V;;^'^fc:Ty-y 
>M§MJP1 5 0 nmTPfiK-r^. **Jffi®JgffiCDX/t 
(Ar) SiES^SO (seem) tb. fi£I^A'7 — 

sskwib. »5|gia^*i 5 cct-r^. fefe, ±s 

^ilSfS. 3X10"'/cm'~6X10"'/cm\M 
*01^^«J^tt IxiC'/cm'-SXlC/cm' 

trss. -eco^, ^>::/T--;i/SS£ffii'iT6 5 0 

[0 16 6] /\'UTe^:X-;/g^>i/Xh>y/^— 
tUT. y>y:?"J >**'it-f h-e^-£.T;i/3''>7c*S$tJ" 
^^^^ -> U =r >m*^tl?a5(r|** Lfcm. U TS 

'>-Mtmmmm.o:>m^mmizi^W} i.^-r^^mm^$> 

[0 16 7] ?i^tlfcS,l«3gSr^-r'5>'U3 

jgjKL. mm(ommz:cy^>'ir^^i^-T:mmz^m-^ 

CO 1 6 83 *fc, TFT©b 

^t^tt (V t h) ^ttp-r-5fc«e>cpiei&sti«nM«- 
n\.-cx>m^^^-r^^mm7tmz\-t. #a> (b) 

T;i/S-r>A (Al) . ;t;U'?A (Ga) ftt'^Ri*^ 

*{^-¥-rs:^Mt)7C5Ri:bT«^«»i ^m\zmt^Tt 
m. mmmz\t^j> (p) sfcttat^ (As) tm<E>ti 

[0 1 6 93 »enfcSSB^«iS$r:#t-^>"J 3 

>IK (#U->U3»^i:%,liflJtl^) ©«®(C:r'/>7tc 

nfci^#^*H 6 0 2-6 0 5 ^m^T^. ^mf^fM^m 
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[0 1 7 03 yy^^■^tSX.y^^r>h■Vmt 

i^- h^mme o 7 t^c^s^^^fig^t-rs^iftJKs 

)^^T-&o ^tfe. ir--h^fflfei^6 0 7 tbTtt, S i ^ 

10 JtSl=32%, 0=59%, N=7%, H=2%)-e 

[0 17 13 jfcViT, HI 0 (A) \z^-§ri:v\z. V— 
h*fiii:K6 0 7 JiC||^2 0~1 0 0 nmCSlCD^II 

M6 0 8 t. ^Pl 0 0—4 0 0 nm©|g20^«M6 

Bi6 0 7 JitmJPS 0 nm©S'fb5'>5^;L'M, MP 3 7 
0 nmCD^'>i5^X'x>l«<&WJfeflSers. 

[0172] ^1 o^mmmBLnm 2 <?>^mM*fl?E!c-r^ 

*mtt1*W-i:LTttTa. W> Ti, Mo. Al, Cu 

^ROCS 2 CD««tti: bT U >^<^T^^7C«* 1^- tf 

g : Pd : Cu^ifeSfflV^Tfecfcl:*. Sfc, 2P«iifC 
IS^Snr, MJS5 O nm®^^>i^X7^>lix 

a/P5 0 0 nmCDT;i/5— ':7At->U3>0-&^ (A 1 
-S i) IK> KP3 0 nin®^ib5=-5'>a*jlM:j*C«Jib 
fc3H«iStLT%>j;t,>, 3 gSlitfT^.*!^, 

m 1 5' > ^i^X -7" > I' Y^;^ T^b 5' > i^X > 

30 <£ffll/iTfeJ:l.^L. ^20^mi5i©T;i'5 -'>At>'U 
n>cD-&^ (Ai-Si) af;:'ft;^XT;i/5:^^?At5^ 
5'>©^^1K (Al-Ti) ^ffltiTfeJ;^ib. ^3C5 

[0 17 3] ^h\z. laio (B) d^-r-t P 

SldcfcO U'v'X h*^e.;iS:-&-7X5' 6 1 0 — 6 1 3 S-^^ 
y-hSffiR0:S!^^^^T-5fcJ6roBl©X'y5^ 
>d/i!!l31*fT3. ^10x-y^>yj!!iaTit^lS:OJ^ 
2 0DX'y5=->i^**frTffT'5. X>y?^>5^fc;ttl CP (In 
40 duct ively Coupled Plasma : K*M-aM7''77:'T) x-y 
5^>yfe^ffiVi^tSt'i. I CPX>yg^>ifffi^fflV>. 
X-y5=->y*fr (=I-f;HSCO«g{cTOD$tl^^:^jS, 

mS:X>y5^>c/t-5^:t*«T#-5. ^£45. X-y^>i''ffl 
i37.^\^X\%. CI,. BCl,. SiCI,. CCI,;^ 
i:S«;^tT^4t^m;yxSfcttC F, > S F, . NF, 
^ct*Srf^*<h-rS7'y?fe*:*fX, SfcttO, ^-jgSlfflVi 

50 [0 17 4] **IigCDJ^M-eH, (KWXt^- 
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i?) iCfelSOfWRF (13.56MHz) mtl^&XL'. * in. T a N t^f ^x-> g^>i7-ilK« 3 2 . 1 nm/ 

©mMffiW-y-'f 12. 5cmX12. 5cm-C'c& 0 . 6 2 0 trfeS S i ON feMf 5.x->5^>if it 

0, n-rJUM^mg^^it-f X (^linriSn-rJl'CDlgJ-j- *tt33. 7nm/mimr$)D- S i ONtC^-ffSW 

y^frTtDWt'^^-rsx-y5^>^yMSt42 0 0. 3 9 n TttijifegfeKe 2 Of::*5I.^T^8 nrnV^^mUK) Mmtts. 

m/min. T aNtM-r^X';/5^>^*'^S«8 0. 3 ^\ 

2 nm/m i n-Cfeip, T aNf'»-r-5WroM*?Jttt*?( 10 [0 1 7 81 C:©I6 2 CDX';/5^>y^E!la{CJ;0W©x- 
2. Sf^-S. Sfe, <DX-;^5^>i^*frtCJ:-::> /\--:^tt7 0'> iiU^fz:, 2 CDX-y g^>yjglSt 
Ts W(D5^— Z'?— *?)2 6° l/i^ 0112 Wl^^B 6 2 1 b ~ 6 2 4 b ^J^fiJSTS, - 
7. h*^e,J5:-5^Xi7 6 10-61 3 *|^*-&Tlcm 2 CD ^r. mi®^mJl«. (St A/t*X«y 5^>i/^n-r. ^1 
x-y5">if*#lc:^A., JLy^>{fmi3X\ZCF,i:C 6 2 1 a~ 6 2 4 a /&*5, IglcoS^ 

1 , ^tl^tlCD:^3X5S«JtSr 3 0/3 0 (s if 6 2 1 a ~ 6 2 4 a tt. ^ 1 cD^^S 6 1 5 a ~ 6 1 

c cm) <hb. 1 P aWJE^^-trzi-f ;i/M03^11l-5 0 0 8 a it5«ll— tJ-'f XT a&-£.. ^ 1 O^^B 

WODRF (13. 5 6MHz) H^'jSaAbTy^Xv §1 2 ©X^i' g^>yMilifrCtfc'<T*«) 0 . 3Mm 

Sr^^bT«?F3 0#S*OXy5^>i?'<&fT^fc. fip-^lg<B^#:T 0 . 6 MmS^^iirS^^-b* 

(e5^X5"-v') ('t)2 0W05RF (1 3. 5 6MH ^fimtAjE-^-iXizmtmjihK 

z) fl;:;^?reAL. 20 [0 17 9] Sfc. 2 M^ittCftX-T, mPSOnmCD 

itlQ-r-5. CF, tC l,SrJi^Lfcm2©x-y^>i*'*fr >'5^X5^>K, »P 5 0 0 nm©7;i/5X'>Ai:i^'J 

-eHWItStJtT aNIKi:'bllS*tX->g^>>/$nS. (A 1 - S i) mms 0 nmCD^it^^^ 

^2(DX.'y^>^'^n^-C'(DW\Z^-r^X.y^>ifmm\t >IR*IlS;^«M bfc 3 M^jii bfcS^, ^ l(DX>y?^ 

5 8. 9 7 nni/min. T a NCMT-SX-v^^^i^^ >5fMS(C*3ltS^ 1 OX>y5^>y^fti: LTti, BC 
ft«6 6. 4 3 nm/mi nT*S. fj:*, y- h«fi» 1 , t C 1 , tO, <5:?£^!pf:^fXfCfflV^ 
m±izmm:^n-tz.iitji<j:y^>C^ir?,rcebizit. 1 dsajt^e 5/1 0/5 (seem) tL, SMJ (K 

0-2 0%@«CDfiJ-&-ex«y5">^^»tiaSt§l}D^-li:St ^Xt"— t 3 0 0 Wi;? R F ( 1 3 . 56MHz)m 

tl^^XV. 1. 2 P aC0BE^JT3'r;i'^»mS(c4 5 

[0 1 7 5] ±ffiMl ©X-y^>y®S-Cl±. l/v'Xh OWroRF (13. 5 6 MH z ) m^bSrSAbTT'^X" 
*ie3SS-7Xi'©J^^*i®bfc'b©t-r-g>ClttCj;0, 30 V^ifKLTl 1 7#OX-y^>i/&fTX.(±'J:<. mi 

SISfP.iJtcEPSn-r^.A'f ZXmBE<^^mtrcf;0^1©^« <©x-y^>i^^!aa{C*itt^m2©X-y5^>i7'^{^|:tbT 

JlS.tJf||2C0^SMcOiSg|5*i7^-/t-J^4^tfd:^. C<D it. C F, t C 1 , tO, tSfflV^, ^n^"tl«**X^a 

^^.-/'^—gpori^gltt 1 5~4 5° i:-rtltiJ;Vi. J±?£2 5/2 5/1 0 (seem) tb, (tt'M 

[0 1 7 6] d^bX. ^1 CDX-y5f">i''i!!iai-ckO^ T.T^-v') tCfe 2 0 WWR F ( 1 3 . 5 6MHz)m:^ 

iro^m)lct^2©S^^*^^J5£-5^1 W3#=l^©^mB ^SAb. 1 P a©E:^-en'f ;i'M©mgt5 0 OWCD 

6 1 5-6 1 8 mKnmmme l 5 a-e 1 S atm RF (1 3. 5 6MHz) Mtl ^UXVX ^ y X^^ ^ 
2©*mg6 1 5 b~6 1 8 b) i&JgfiJc-r^. y— hi^ fi!cb-r*t|3 0e>eK©X>y5^>4^SfTA«J:<, ^205 
i^Mt&SSfigyigS 0 7«, 1 0-2 0 nmgftx-yg^ X-y 5^>i''ma t bTttB C 1 , t C I , SfflL^. ^tl^ 
>i7-$n> m 1 «J^t^<?5*^a 6 1 5 — 6 1 8 Tffit)*! n£D*'X0itMJt$2 0/6 0 (seem) tb, SlSfflfl 

tj.\^^m.mi!)m<-^i.-:>t^'tf-hmmm6 2 0 izfji^. 40 (kwxt^--:^) tcai 0 ow»rf (i 3. ssmh 

[0 17 7]5fcViT. U-vX h*^e.>^t -5 -7X^7*1^*^ z)m^j€:SAb. 1. 2 P a COBE:*JTn-f 

-rcm2CDX>y^>i''J{lS*fT5. CdTtt. X-yg^'^' tSOOWCDRF (13. 5 6 MHz) m^bSSAbT 

^?''ffl:tfX(rSFeiC htO, tSffll^i, •^n-etlCO;^; y7X-^S:*fifebTX>y5^>i7-^fTX.«<±:t^o 

XSitMJt^2 4/1 2/2 4 (sccm)i;b, 1. 3 [ 0 1 8 0 ] 5fcl.JT?, Ui^X hi}-^^ti^-^7.i7 ^m^l- 

P aCDE:^/-^^^ ;|/S05^@C7 0 OWCDRF (13. fc^, ^ 1 O t^-t!>i^J!LSSrff oTS 1 1 (A) Otft 

5 6MHz) fli:'3*SAbTX7X-7$*HEbTXy^ M^n^. F- e>i^®S«-f ^ > F-^S. fcb<K 

>y^2 smrr^tz. mmm mny^y^-i^) O -l-;t>aAffi-T:fT^«Al'H -1':t> F--/fe«^#t±H 

W03RF (13. 5 6MHz) m^SrSAb. *RtttC -XMSrl. 5 X 1 0" atoms/cm' t b. SPS^BE^e 

MeDSe/l-f 7X«BE*Hltel-r€>. ^2 0X-y5^>'5'i?l 0 - 1 0 0 k e Vt bTff-p. nM*#-^-r-5T*6fe7C 
a-e©WlcMTSX-y5^>5'i^gE«2 2 7. 3 nm/m 50 PfetbT. ftSKjtCttU > (P) SfcliStt* (As) 
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i~6 2 4i)inm^H^-r^^nm7im\zM-r^-^7.c' 

tfeD, eBffi'&MCmK^^SiS^fi^e 2 6-6 2 9 
^1 ©:^M#5«3^6 2 6~6 2 9t:ttl 
X 1 0"~1 X 1 0'Vcni'(D»ffi®ffl-trnM2r##-r-5 

[0 18 1] uii. :$imm<DmmT'\tU'j7. hii^^ts.^ 

[0 18 2] Ml I (B) tCTpf .t'St^l/J^x 

h3&^e.J5:^TXi7 6 3 1-6 3 3 *5^^L/»2 O H— b! 

^i^^saa^fr^. 6 3 1 \t.m.W}m^<^p'^^^)i' 

®^ja©MJ®^««i-'5-7Xi7irabo. -7X^/6 3 2^ 

® TFT s jg^-r s ^^^sro^'-v ^^w^fiK^^ 

[0 18 3] B2(7)H--lf >i^iaSfC*5t-tS'f*>b*- 
y&co*#« 1 . 5X10'^ atoms/cm' i 

L/, JPj^mjE^e G~l 0 0 k e VtbTU > (P) 
H— tf>i'T-5, ;!:3:-?rtt, IS2 co^ms 6 2 l bS:-^ 

^n-S, -TXi7 6 3 1~6 3 3-ea*?tifcffi^fc 
\tmK-^tvfs.^^. ^l^LT, ^2©:T:|t#I««6 3 4, 
6 3 5t. mso^sgi^M^e 3 7d^fl?^^$n§, W.2 
(Dyfmom.^ 6 3 4, 6 3 5 ixio'"~ixio 

[0 18 4] m3(D:^M'^M:^ttmi®«SP(C 
cfc0m2®:^Mt!®^J;0t>fajg«f^J^fi£Sn. 1X1 
0"~1 X 1 0"/cm'K)ilK<eHTn^*##-r§^«5E 

tfellf^^o "7X^7 6 3 2-Ca*:)nfcM:^tt. 112 

<D H - k" > i7*jQ,ST^M*7c*i&i^jjp ^ n-r. m 1 

Mife««6 3 8 tftS, 

[ 0 1 8 5 ] ;*:V^-t?, U'v'X h:d^e.a-5-TXi7 6 3 1 ~ 
6 3 3S:I^^Lfc», frfcCI^v^X h;0^5.fd;^TX^ 6 
3 9. 6 4 0 €:^gfigL.TH 1 1 (C) f^lS^f J: C> tc^ 3 

[0 18 6] ^tij|5IS§t3*3ViT. ±IBm3<7?F — tf>^^ 

J; CJ^S jt ^fl: * BET S tc p M « €; 

■rS'F»B'K»7C3gd«^*Stifc^4ro?FM<fe®lS6 4 1 . 
6 4 2S.ZJt«5 0:^^SE#3«JSE6 4 3. 6 4 4 StJ^^T 
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-5. 

[0 1 8 7] ll4w:=FMiiJM«6 4 1. 6 4 2t 

lai X 1 0"~ 1 X 1 0"/cm'<73?ftftteHTpM*#-^ 

ilsetlMJKe 4 1. 6 4 2 CttftCDX^TU > (P) 

iin*nfc«j^ in' mm T?sbs>o^'. pms^^-^-t-s^ 

[0 18 8] ^SOD^FM^felM^e 4 3. 6 4 4tt 

m20SSB6 2 2 a, 6 2 4 a CO-r— /I— 35 1 E^t-S 
ffi^tJ^^StlSfecDT^O. 1X10"~1X10*° 
/cm' rojft««gH-T? p M^'fsf#TS^Setl7C5g3&«*lin:^ n 

[0 18 9] jy.±*-T?CDX@-e-^n-€:'n(^^*#:^{Cn 
■5p ^^g6 2 1~6 2 4J*TFTOd7*— h«Si3i 
[0 19 0] ;i!:l/^T. (^^L-^E 

[0 19 1] :^t,^T% ^n-?-'ti©¥^*Sfcgs}]D^nfc 

i -^—^^MW■h^^^W^ii•t^^^'A^ ^ ^ ^ ^ ^ V ^ ^ ^ 

[0 19 2] Sfc, *:*J®©}gli-e«, iiaSlttffcCDM 

[0 19 3] ^fb->Un>K*^e7S:S»l<7)e 
Peliei^e 4 B^JgfiKL-TMMS (3 0 0-5 5 O-CT? 
1- 1 2B#fBT(Dl^j!!l3g) ^frt'i. *»#:Jl**^{t;-rS 
XgSfTP (012 (A) ) o miCDBFal^^a 
) 6 4 5tt, y7X-7CVDfetwJ:0J^f«$tlfc^fl:®!lt 

CDXgttMl ©■W$6^6 4 5(C^*n^7K*CJ;D 
it£*#:ao5^>^''U >i^3i?> F&i^i^-r«.XST-&^ = 

M2(^«fietLTT;t'S:::^'>AS: 
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[0 19 4] :k^^x\ f^KDMrummme 4 5±iz^m 
[0195] $e,tc, SI2 (Dmf^f^mm 6 4 6 ±\zmm 

4fctil^n-5>«DSrE&<f;:i6CAU 7M6 4 7 ^J^fiKfl.. 
/tUTIge 4 7 ^J^fig-r^WipftUTtt, 
<tT;P5ZZ^?A (A IN) , ^{fc@E{tT;US-^7A (A 

iNo) > mi\:s.itT}v^-^j^ (A 1 NO) . mt^ 

* (S i N) . mtmit^M (S i NO) m(ny)V5.— 

2xyL\m.m^^tsmmm<^m. ^{tmrn^^^ dlc 

-AX/Vy^'ffi. Sfcti^ttl^^-yy 

[0 19 6] ^Lif, '^■^m.^m.m\zmt^:^>-s^i7 h 

Jl >;/ 5^ > iT'X h s/ /I— t U 2 COM r«1^»MS: X ry ^ 
[0 1 9 7] ^UT, #Sjft«^iisetlM^6 3 4. 6 3 

5 . 6 4 1. 6 4 2 t.-^n^t\.^%mz^m.-r^wM& 

5 0-6 5 6 t, |^Si:a;Smi(75«g6 5 7$?^Bg-r 
eiTtt, ^it9-^> (T i N) 5 0 0 nmCDM 

m^z^mhrc^. jin«^/t5'-x>ybTiHii6 5 o~ 

6 5 6 :fe ±2^^ 1 (I^H) 6 5 7 $^^£^•5. 
[0 19 8] tj:^. :^mmcDmm\Zi5i^^/t^~-->i/ 

CD^©X-;/^>if*#tt, X-y5^>ifffl;^fX{CCF, i: 
Cl,t*ffll/». •en-?tl©^fX«lSSik*4 0/4 0 
(sccm)tL, 1. 2 P aCDlEA-Cri-f;^^©^® 
t4 5 0WC5RF(13. 5 6 MH z ) S:tf ^SAL-T 
y^X'T^^^KLTSgS 0!i>iSS<73X-y3^>^S:ff 5. 

(St^X7=— :^) C=bl0OWCORF (13. 5 
6 MHz) mij^UXV, *««JfCftroSH,A-l'TX« 

[0 1 9 93 /j:*, d^mmommx'tt. ^i(d«s (i^ 
ffi) 6 5 7«E^)gjEtii^ic:;gfie$n. ^m&.^mm 

[0 2 0 0] £t±<D:KCLT, n5^V^-;i'MTFT7 0 
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1, p'^y^)umTFT 7 0 2^m-t^mWim^7 0 5 

n5^v*)l'STFT5&^6?^SX'f -yg^X/fflTFT 
7 0 3. n^^^JlMTFTib^iBrji^'m^mmmTFT 
7 0 4tt:^T^mm^7 0 6 ^i^-»^£±JC?gfi£T^ 
dtd^T?^?. (012 (C) ) , *^iiStfT?ttC:©J: 

[0 2 0 1] 8*357 0 6 fc*5t.i-r. X-f y^>{fmT 
FT 7 0 3 (n^^-V^Jl'MTFT) (CH^^ ^ ^^il/J^fiSM 
5 0 3 , h^ffi^Jg^-r-S^lIB 6 2 3 oil-ffit:: 

#)MJ^ (n'^:^) 6 3 S^mt'X^^^. 

[0 2 0 2] sfc> H3gi$7 0 6f343ViT. nmumm 

TFT7 0 4 (p5^^4i;UMTFT) tCtt^ V ^Jl'JgJ* 

M^5 0 4. tf—hmm'&m^-r^mmme 2 4cr>-^ 
tmmm^^i^xmtji^m5<D:^mmmm. (.p--mm) 

6 44ty-XM^, *fc«HV'-1'>ffiJi5tbT^«-r 

^m4cDyFmmmm (.p' mm 6 4 2$^bTi'is, 

[0 2 0 3] Sfc, KKjIUgS? 0 5 tC*5t,iT, n^l-^ 

20 jl^MTFT 7 0 1 ttg^-V^;i'}ffi&S^5 0 1 . ^r- h-m 
@^^jBS-rsS^«H 6 2 1 ®-g|5i:^I^IK&^M^Ta& 
S^3CD7F?i6#J®J^ (n-M:^) 6 3 7 tV-XM:®. 

(n*MJ«) 6 3 4S:#LTUS. 

[0 2 0 4] mW}m^7 0 5iZ:iSi,^X. p5^^^ 

;PMTFT7 0 2[rK5^^^'^;PJP^^:^5 0 2, h 

mm^m^-r^mmme 2 2<D-'^LW^^iffvxm 

:f3:^m5^mmmm. (p"fS«) 6 4 3i:, V-Xfgi^ 

30 (p*ffl^) 6 4 1 S:WbTtr:>S, 

[0 2 0 5] cne.©TFT701, 7 0 2^m^U^ 
^tj*T->7M'-:?X3'@K, A'-;/7r-lHlK, UOP 

SrJ^j£-rn«J:Vi. CTX-l^, CMOSiggg^JI^Bg-r-S^ 
•&fctt, n9=-^^;i'MTFT 7 0 1 i: p^^^JUMTF 
T 7 0 2 $-ffiltWlC«SgbT^fi£-rn(f iti. 

[0 2 0 6] fj:*5, ®!SttJ&^^ffi5fei^n?.EIi^f::tt, 
y— SSPfe^M^^n^LTLDD (LDDrLightly Doped 
Drain) hmffii«taTBaM$1tfc. 
40 .SGOLD (Gate-jlrain Overlapped LDD) «jg-ea&'5 
n^^:^^;H@TFT7 0 1 CD«^*ijiLTt,i5. 

[0 2 0 7] fct43, ^i!;|11^7 0 5{C*5t-tSTFT (n 

5=^^^;i'aTFT, v'}^^^)vmT¥T:) \t. ^\mm 

mt> {:t->««S: Ion) ^^XS-^v h^^^}T%mz 

S«« (GOLDM^) 2:*-r^TFT^fflt,^Tti-5, 
50 [0 2 0 8] CinCMbT. HiSgB7 0 6 f'iJtt-SX'f 
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-y'^>i^mTFT7 0 3it. ffils^f^mSS (I o f f) 

[0 2 0 9] 'Aizmmmt:! umom^iz^m-r^. tji 

mmcom. ^u-fsn, #u75H> tc^vji lo 
[0 2 10] z.(r)mBm.(Dm\<r)fm mm esrt 

■5 (0 1 3 (A) ) „ 
[0 2 1 1] *#:e5tcti, ij;i,^ffit,sT 1 /i 

ct D *6ltg 6 5 8 ^J^fig-r^o 
[0 2 12] ^^\Z. 5 8C9giOgEt*;ViT®ffi 20 

L-TtiS^ 1 ©Hffi (l^ffi) 6 5 7 ±tr*affc^i^B 6 

5 9 ^Ig^ffitCiOJ^fiETS (013 (A) ) „ 

^mit-^^m 6 5 9 *ifioDj^^2 

[0 2 13] CClTtt, lH^L*^5^L.Tti^i:t,idi. * 

^, 3aaofi5tfis^-r«-^fl;^!^MSr?^fi£-rswai 

ft-g-ii)CDm^-&t3lt('-3liT. 01 4ftJ;0SJ?g-r^o 30 
[0 2 14] SI 4 (A) iZ^Tmytm'f-it. W. 

1 cD«s (i^S) 14 0 1. Mm,^^mm 1402, r 

tK^2©^ffi (ilffi) 1 4 0 3*^e,&0. 

1 4 0 2 iE?L®ig|M 1 4 0 4, 1 4 0 5. 7* 

a<y4-><5'a 1 4 0 6. MMM 1 4 0 7 , :feJt;D:« 
1 4 0 8<DaB«jfiS*LTVi5. 7i*5, # 

^14 (B) t-s^L. mi%%%^'^t%%%'T-^mm- 
(D) \z^n^t\.7P.-t , 

[0 2 1 5] tti;66(c. 5!pfi^3t*^-r*m-&#;^& 

J^fife-r^o jE?LttiiM 1 4 0 4 iEJLid 

Slffi©:&^ib-&«fe7?t&S. a-NPD*4 0 nmC5)«P 

fcjEJ^L. %5tB 1 4 0 fg3ttt©*«{k^tj-eife 

2, 3, 7, 8, 12, 13, 17, \%-^>79 

x5^ji'-2iH. 2 3H-#;^7^' u>-e^ (jy,T. 

PtOEPiS-T) **xht/&;5*ffil<t;^#J {«T. 

0 nm®|^/f :/n <i;4^>//^ l 4 0 6 tt, 50 



) #SS2 003-229278 

38 

a'y^>if^iy:>^m<t-^^X&^. BCPSlOnm© 

MjptfiKML, m=Fmmm i 4 o 7 a, m^f-WM^om- 

mt-^^X^^. A 1 q> S4 0 nmCDM/Pirfig^b. 
M^e^^J^l 4 0 8 *TMB tA 1 q, t^^M^V 

[0 2 16] fife, z.z.x\±^^^9to:>mmit^mmhi 
LT, bmm<o>^m<Dmn.^^m\t'^m^m^^x^&^-t 
^m%\z'D^,^xm,mvtciii. *%Bjti, c:*icKe,ns 

[0 2 17] iitfeSI^^^T*a{b^i^Jl^Jgfi£ 
T^o *#:WfCtt. iE?Ltt3^B 1 4 0 4tt, iEa^MIt 
(Ommit-t^^X^^. a-NPD$4 0 nm©mj?TB!S 
ML. ^3tgl 4 0 5tt, JESiaMttCD^rX h$j!^i:L 
TC BP ^>t14co*^Yb-&ife1rfeS I r (pp 

y) , t*lC*^g«TS^:t{cJ;0 3 0 nm©B^Jp-CJE£ 
Mb. :/n^y:^^>i7-)l 1 4 0 6 tt. 7*Pv + >i''ttO* 
Hfb^^lTc&SBCP^ 1 0 nmCDttJPtr^ML, 
m^B 1 4 0 7 tt, «^liMtt(0#Wb^#I-eS.-5. A 
1 q, ^4 0 nmCDMJPTSSJKL-. «^eS«gi^ 14 0 
8 «TMBiA 1 q, t^^m^VX 5 nmiDmmxm 

:A^X^^o 

[0 2 18] ^iis, ^cx'\tm^^tft(omm<t'^<^mii 

LT. 4mmo:)mm(nmr£?>mm^-^m^mf^^xm^-r 
^m'Biz-Di^xmMi^tz-^^. *^0j«c:ntcE6tisci 

[0 2 19] 'Alz. n^^^^^-rmmvc^mm^f^j^. 

T-S. :Br#:«tC«. 1 4 0 5tt. %7ttt*5±lKlE 

?L«tigltt<D^^{b-&#I-t?^«., a-NPDa4 0 nmCD 
KIS-efiEML-. yp>y4^>i^g 1 4 0 6«. T'o 

i^tt®*tS^b-&f3T£S. BCP^ 1 0 nmWttiPf::)* 

ML. 1 4 0 7 ii^tti§ltt©wti<b-&t( 

A 1 q, Sr4 0 nmOMp-C^ML. m^Gi^ 
«I«1 4 0 S&TMBiiA 1 q, t^#^^lfLT5 nm 
©MPTJppE-r-5 d t fc J; 0 #fi^3t©#«<b^!|^B$ 

[0 2 2 0] ii*3. ZLZ.X\i.^e.%%(D^mit^^mh 
LT. 3ffl^©atg®^^j:S*mib-&i|!^^&ffltiT5gfiEt- 

'5«^(:-^v^TSiBjLfc*^. *^?^tte:tit3Ken-5c: 

t.\tTs.<. #e5g7t€:^-r*^^b^ifetLT^*Dro$t^ 

[0 2 2 1] iJt±{C5^Lfc#«l<b^#;^&^lCDl6ffi (1^ 

S) ±(Cjig^-rse:i{cJ;OHm^CfetiT. 555fe^ 

[0 2 2 2] ^fct. SI 3 (B) \Z7ri-t^o\Zimmit'^ 

mm&5 9msmmi.m6 s s^s-pt. 112 ©ma 
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#:fi5)fctt, [Sg6 6 0 Aie.cD«^(DaAtt*lRj-h^-a:-5 
tip &43. :**JgC0J^^t43t/iX, ||2(7)«M (f^S) 
[0 2 2 3] fj;45, **iStDilg^lC*5l'iT. ^ 2 ©iiffi 

2 (Dftffi (B^g) 6 6 0 ^£?pfife-r^. 

[0 2 2 4] :L(DXo\zmmm-A^srj:^m2o:)mm m 

\^^xm2<Dmm i^U) s e o^Jg£^-r2.^l^:fe^?€■ 
^. 

[0 2 2 5] ;:5bTai3 (B) c^-TJcpfc. mm 

PimmTF T 7 0 4 fc««;«j('^»$nfcB i ©«® 
(»®) 6 5 7 Mta^ 1 (Dm.m (.mm) e 57 tm 

5 8 ^1 o«s (i^g) 6 5 7 ±\zm^^nrz.^m 
ih'^mm 6 5 9 6 5 9 msmmm 6 5 

8±ic?^fi£^tifcm2o«<i eeod^s^t-s^ 

[0 2 2 6] 2^*lfSWPM{'43l-iT. TFTCDm 

■ftrnjEtSv 1. 2~10VT2&0, ^ff^L.<«s 2. 5 
~5. SVTT^S. 

[0 2 2 7] Sfc. Si^giJO^^/iWtL'TVi^t^ 

f*:e«jct4, ^^m=?-ifi%^vx\i^^mmz^f)-x^^^ 

[0 2 2 8] Z.Z.X. ■^^m.(Di^mz^\^x'^m\^itm 

^^mo:>mm^(Dmmt^±Mm^^m 1 5 (a) \z7n 

L-. lagSiaSBlS (B) \Z^-t. 015 (A) Rt^^ 

1 5 (B> \t^m(r)^^^m^^^(Dx:M.\^^\z^m-tn\t 

[0 2 2 9] H15C43t,^T, *«±(r^it t-tlfcX-f 
•y^>i^fflT FT 15 0 Ol±0 1 SCTJT^-Y -^/^^i^ffi 
(n5=-1'^-;i'S) TFT 7 0 S^fflViTJ^fig^n-S. U 

FT 7 0 3CDiSSig*#fig-rtia^ti. Sfc, 1 5 0 2T 
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S^^n-Sia^ti. -yg^>i^fflTFT 1 5 0 OCDir— 
Vnmi 501 (1501a. 1501b) 

[0 2 3 0] ^j;*5. **;K©Jg^T-tt-?^:?i;UJ^fiSMi^ 

[0 2 3 1] Sfc. 'y5^>i^fflTFT 1 5 0 0©V 
10 -XttV-XiHi^ 1 5 0 3 fCSil«^5tl. K >\t H l- 
-f >i3^ 1 5 0 4 fCjg^^n^S. HkOiaSl 

5 0 4 ISH^S^iJWffl T F T 1 5 0 5 CD^— hmM 1 5 0 

6 tm»S9CttM$n^. /i43. «^$iJ«fflTFT15 
0 5 tt^ 1 3 CD«SK»J^ffl (p^^+^Jl'S) TFT7 0 
4^ffl!/^T^gfiK$tlS„ =Set>T, WittO^BJli-gggaW 
ffl (p^^Y^-lp^) TFT 7 0 4«)SiBJ<£#M-rtlim 

lis**, ^yjvf- h^jgfe L< « h u vmm. 

20 [0 2 3 2] ^fc. ■«aiit$!l^fflTFT 1 5 0 5©V-X 

ttmsiE««&i* 1 5 0 7 \zm.%mzm^^n. h h' 
H v-i >WM 1 5 0 8 fcmawtc»gi$n-5. K 

k-l" >EII 1 5 0 8 \t.^MX^^rL^^ 1 CD^:S (It 

S) 1 5 0 9 \zmm.m\zmm^n^. 

[0 2 3 3] Sfc. 15 1 0 Tf^^tlSiS^tt, 

TFT 1 5 1 1 oy- hm® 15 12 iim.%mzmmir 

sy-hlB^-C^So m*fflTFTl 5 1 l<75y 

-XH, SiiStflt^^ 1 5 0 7 H U 

•< >tt K U-f >SBIS 1 5 0 4 fC««&5ltcS^$tl^. 
30 [0 2 3 4] /i*5. ?«SfflTFTl 5 1 lliHl 3®li 

mumm (p5^r^-;u^) tft? o 4 ti^^frt-T^ 

TFT7 0 4©iffi^^#M-rtl«A^^ 2^ 

[0 2 3 5] Sfc. 15 1 3-C*$nS®«(r««^^ 

M (a>7'>-y-) yO^^Eg^nSo n>T'>+M 5 1 3 

tt. «eit««&i^i 5 0 7 t.m.%m\z^m.-&utc^mwm 

40 15 14. y- hM^Mtill-BOJftSfett (H^^T) 

-gListf- hmffi 1 5 0 6 i:c»r«TT??^fiE^ns. $fc, y 

-hS;ffil 5 0 6. mi«rai6»MtiW|-(7?^ (aS^-ti: 

■T) ^Tsmm.^.mmi 5 0 7-ePfi£$n-5^mfefiSJt^ 

[0 2 3 6] ts.&. mi 5 (B) OB^iaTS-r^Jt* 

^ 1 5 1 5 mi ©m® (l^g) 1509 t. W,l<D 

mm mm) 1 so 9 ±.\z^^-^n^^mit^mm m 

50 «i (»g) 1 5 0 9«. SSgttfWfflTFT 1 5 0 5WV 
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[0 2 3 7] m^mi" 1515 2 OUffi (^ffi) t 

nmmmt.. :ifmm(om^mm\z. i^i^^fo^ i cmz^ 
^^^^m=s:. :^mmm-r?i:tmzm^^mi s i etn? 

10 

[0 2 3 8] [*SS£0^g|i7] ^SligCT^Jg^-ftt. 

^1 e^m^^mmT^. 35:*5. ^i e (a) 
^M^^-r±ffi0. 016 (B) ttsie (A) *A- 
A' T«»fbfciTffiH-e^s. .-^fi^tf^^nfci 6 0 1 
i-^v—xmmmm^. i e o 2 hh^sc, 1 e 0 3 i±y 
— hmm.mmm-v$>^. *fcv 1 e 0 4 «itih»iR, 1 
6 0 5a>'-;us'JT^o. i — 6 0 s-^^Hsnfe 

[0 2 3 9] 1 6 0 8tty— XfflfflKlHli^l 6 0 20 

iiSLny—hmmmmmi e o sfcx^^^n-s^i^^e 

cU3&^03%$nTti;&Vi35s, c:©FPCfr«:^u>ME 
(PWB) rnxKmifitiT^^xh^^^, :^mm 
mtzisi,-t^m^mm.iz\t, m^mm^^tz:<>fT'fs.<. ^ 

ntCFPCt.L<tt P WB d^'ffi D fTl-tt e. nfc<^gi2: fe^ 
[0 2 4 0] W®^it(C-pViTS 1 6 (B) 3D 

i-^Tii^^-rs. ««i 6 1 oitcttmsiiHiss&z/a^gp 
fiSKijEiKi 6 0 1 izmmm e o 2d«55$nT^^5. 

[0 2 4 1]fj:45. V-X#miblll!^l 6 0 1 Hn^^i- 
^^;H!TFT 1 6 2 3 tp^-^^-;i^^TFT 1 6 2 4 i: 

lH!S&S:i^*Et--5TFT«. i^j^ICDCMO SlelSS. PMO 

^mm<Dmm-G\t, mWi±.\zm.mm^^mm\^tzYy-i 
•v\t.is.<9^mzi^&-r^zLii'h-v'^^. 

[0 2 4 2] Ei*a51 6 0 2 tt^^ap^TFT 

16 11 i-^© h* L"f >fC'l|»65{Ctt^$nfcS 1 
ail 6 1 2 tr^tr^l^OTH^tiOJI^filt^n^. 

[0 2 4 3] m 1 1612 CDM3®tC«*feJi: 

Si 6 1 s/i^fgfK^n. ^icongi 6 1 2±.\z\tmm 
1 6 1 4d^'}g^sn^. mmit-^mm 

1 6 1 4 Jit;itt^2<omffil 6 1 6*iJgie;Stl-5. Ctl 
izJ^O. SI CD«S 16 12. mm^-^^m 1614. 
SiaCB2<dmffil 6 1 6*>^SC-5%^5g^l 6 1 8*«?g 50 
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[0 2 44] ^2 COUffi 1616 ttil:SIsgC#taoiBgR 
tbTfe^tSb. i^i^iS^l 6 0 B^rSSLTFPC 1 

6 0 9 izmnmizm^^nxt^^^. 

[0 2 4 5] Sfc, mWLl 6 1 0±lC?gfig^nfc^5t* 

^ 1 6 1 8^m±-r^tct(>izi^-)mi eosiz^KiM 

±ffi«l 6 0 4SPA0-&:b-a--5o fe:fe. Mlt«K 1 6 0 

4tm^m'f-i 6 1 8<h©Bgiss«i«Tsfc«e){cMflim 

6 0 5 CDF^fl(®g§ra 1 6 0 7 iZ\t^mm(DTm^M^il^ 

3fe*$nTViS» 7i43, ^l-^Jl 6 0 5 i:bTttX5j? 

t-fy^m^hl^K ^B\Z. SKI 6 0 7 CDl^gaSfCg^Pg^* 

[0 2 4 6] **M®?gsi-e«$*lfc»1£l 6 0 4 

S«*Kt-S**i|^ibT^?^X»«-t>5^»«©ffi. FR 
P (Fiberglass-Reinforced Plastics) . PVF (sJ^U 

^. >'-;PSJ 1 6 0 5 SffitiTiJlh«« 16 0 4 

[0 2 4 7] £l±CO^ 5 tr LT^Jt^^ SrSgPaT 1607 

[0 2 4 8] **M©^^©«fi£tt. ^iS©J^ffi 

fc1i:TSIJg-r -5 ^1 i; BitgT ab S , 

[0 2 4 9] [i^sscDj^si 8 ] :^m^(Dmmxit:^^m 

1 7S:fflliS. HI 7{c:43ViT. 1 7 0 Ui:^j^7>* 
1 7 0 2«#JSYfc^#i*^€,nc§||l©«ffi 

■iymzm^-^tixt^^^, ts.^. /i>y->yvhU!i'xii 

[0 2 5 0] sfc, xh^-iymzmn-^ntc^KDm. 
m mm) i 7 0 2}i^m-r?>^^izmmm*^^rj:^ 

/N*>i7 1 7 0 3>5*?^;*$ia-5. y\*>i7 1 ? o 3«mi <d 
(I^Si) 1 7 0 2 t«bTJffiH{CSit^j::^|SlC}gs£ 
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[0 2 5 1] :k\z. mm<t-^mm no 4*«?^fi!c$n 

^mit-^mm 1 7 0 4 t:m^T^^mt.Lx\t. * 

[0 2 5 23 m^^yt^^T^mit^mm. m 
[0 2 5 33 :k\z, mmit^^mi 7 0 4±\zm2(on 

m 1 7 0 5*tJ^^$ns. fj::fem2C01iffi 

S) 1 7 0 5fi, ^^'Jl^VXi^^fflt^iT^^fetriOfl? 

[0 2 5 4] fsi^. 4^mm<D^mx\tTm(omi<Dmm 
(.mm) 1 7 0 2 /!)«jtet#©*J^T;igfi£*nTi.iSfc 

S6, ^m^t-ti^m 1 7 0 4T-!^*Lfc7t«±fliJ©||2CD 

«® (^S) 1 7 0 sA^smi^sn-g). 

[0 2 5 53 »jh»«l 7 0 7 tL.T;^/7X«« 

[0 2 5 6] ^^vr:mMVftm±mm.i 7 0 7tt. 

^^^i^ftW&;^'^e.^j:-5.v'-;i'^J 1 7 0 8l'j;DSA0^t) 
fi^s, 1 7 0 8 cDF*a<|i| 1 7 0 6 itmm 

0 6 ©'i^tg?'fb;tfj 'f A\zi^m.-^n^^mM^mn^ z. 

i:fe^^TS?.o ©mCFPC 1 7 1 li£llO#t-tTA 
[0 2 5 73 &*5. **Sfi©J^ffiti. *J£<©}^I81~* 

[0 2 5 83 [SIMOJ^SiS] SlJte^^^ffll'i^c^itS 

[0 2 5 9] *%HJl::cfcOf^»[L-fc!^?ieSe*ffll.iT# 

~^9}V\z^iir'7'-i (DVD) f?OlB^«ff^S^ 
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-^©laifes^a^b^s^^^e^&flii^fcigia) ts.E 
n^«Si;sg:H:<7)ft#:«ai^^i etc^T. 

[0 2 6 0] El 8 (A) tt«5^SeTe&D, M*2 0 
0 1, 3£it-&2 0 0 2. ^S^g5 2 0 0 3, Xtf— *--g|5 
2 0 0 4. H^:tA*^^2 0 0 5«*#tr, 
J;Of^S!Lfc%5\i«S^^©«^g|5 2 0 0 3\zm\'^^^ 

[0 2 6 1] 018 (B) l4T'>'^';i/X5^;P*;<^-ec& 
0 , 2 10 1. 2 10 2. 2103. 

»fP4^— 2 1 0 4, 2 10 5. e^^y;?' 

-2 10 em^-sin. :^^m\z^o^mvrcimytmm^ 
^(Dm.^w>2 1 0 2\zm^-^^zii\z^y)^m.-^n^, 
20 [0 2 6 2] ai 8 (c) \t.j — vmn—v-)-)Vny\d. 

i-^'T^C, *#:2 2 0 1. fiE*f:2 2 0 2. *^^2 
2 0 3. =¥- 7t^- h* 2 2 0 4 . h 2 2 0 

5. ^i^-r >T-^' >i'*-7'>X2 2 0 S^^^tTc *!SHJfc 
JcDfPMbfc5l3tSS$r^O^S%ge2 2 0 3»rffl<.^^c: 

[0 2 6 3] 018 (D) tt^/'?'f;Pr3>tf^ — ^'T* 

0 . 2 3 0 1. ^^gP 2302. X'f<y^230 
3. ^{t4^-2 3 0 4. gS^^H^-h 2 3 0 5«*^ 
tf, *^^tCiDfP«bfc%?16SS&-€-<^«*^2 3 0 

30 2 fcffll'iS^:i:Ci;0f^i4^ns. 

[0 2 6 4] 018 (E) lieSI:|«#:^«X.fc««^or) 

mmM^mm. (ft«:«jtttDVDS*&ig) -esD. * 

^t:2 4 0 1 , M#:2 4 0 2, ^^gPA 2 4 0 3. ^S^SC 

B 2 4 0 4 . mmm^ (D VD^) ^^»-ji^gl52 4 0 
5. »fp^— 2 4 0 6, xe-*-gS2 4 0 7^^-g- 
tr„ *S^S6A2 4 0 3tt3EtLTiaifeitffi&^*L, « 
^gPB 2 4 0 4»ii:LTX?:«ffiSr^*-rSd^, 
BJt'J:Df^Sbfc^7tSSS:Ctl5«5?g5A. B2 4 0 
3, 2 4 0 4Cfflt,i^Ci:lcJ;0f^«$n-g.o rj:*5. 13 

40 mLmw^m?i.itmm.n§EMmzn.m&m^'—Km.^iiE 

[0 2 6 5] El 8 (F) tt=f-i?';ua7^^-xyu-1- 

1 , 2 5 0 2. 7— Aigg 2 5 0 3 ^■^tS. 
{Cj;Df^Sil^fcfg3t^S*-e©SS^a52 5 0 2{Cfflt,iS 

[0 2 6 6] El 18 (G) «t'x:t;^J;^^-Tr^O. 
2 6 0 1, ^:S^gP2 6 0 2. tt*^2 6 0 3, ^l-gCSI^Jj? 
-h2 6 0 4, •J*n>Sflgl52 6 0 5 , §1^062 6 0 
50 6, A'ty-T-U — 2 6 0 7, ^^&A:^gi52 6 0 8. 
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-2 6 0 9, mmm2 6 1 0mt:^tSo :^mm\ZiiOf^ 

Co 2 6 7] eiCTS 1 8 <H) Itm-^mm-C&lO. *: 
#:2 7 0 1, mt^2 7 0 2. «5%IS2 7 0 3. ^PXiJ 
gB2 7 0 4. $^t±l::^aE2 7 0 5, jSf^4^-2 7 0 6. 
^Ut^m:^— h 2 7 0 7 . T >7^-^- 2 7 0 8 m^^ti, 

:^^m\z^oi^mvrcmytmm^'to:>M^m2 7 o 

[0 2 6 8] ft*5. W*ffl{C*a*^*4©%^i^«3&J«< 

^l.xyuyhmmv<\t.^}Tm<r>fu'J:3Li;i^-\zm 
[0 2 6 9] Sfc. ±w.^m^m-i.'i->'$'-^yh^c 

ATV (^r-:/;P5^W-t:) ^A^COfiTaitlil^^iiUT 
[0 2 7 0] S!:JtSett^3fcbTti^lS55i-**«* 

^mm-t^tc^. m^mmmts'}>ts.<u^iio\zmm 

[0 2 7 1] Jj;±co«(C> 2p:^?gCJ;0f^«5tlfc%3t 

'^^^w<7)mm.mMizmm-r^^tti^'inm-c$>^. * 30 
ms t:mm-r^z.t.iz^f}i^m^nrc^^m^=^m^^^ 

[0 2 7 2] mm(r>mm 1 0 l ^ e tc. *^BJO^:)t 

*5. 01 9tt*SgCO}g]te4T?ia^L.fcmi<73mSl 9 1 

lii^mm-a. ^20^Sl 9 1 4:^mST^D. ^ 1 © 
Hffil 9 1 l#id^S7t^Sia$-tf^«jigcD«-&Sffll,iT 

[0 2 7 3] HI ©Hffi (ISffi) 1911 (D^m (^fect 40 

O^SH^l 9 0 7) ^Wvmi^mi 9 1 2 (/t>i7. Pi 

#i?S<D^3ttt7i7i;;i,^ffiVifc«-&t«, 01 9tc* 

•rj;-5C^»#)©iSa5(c*5lt^*4J¥^*^'0. 2-2 M 
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[0 2 7 4] sfc. mm^t-tmm i 9 i si*. Sje>T?it 

t^ifcsd, ^1 corns 1 9 1 l(Dm:m\tW-MXS>^Z.tii^ 
»SL<. tajx-tt'. ^iwmSi 9 1 1 — 

**in]±$i4-sfci!6. ^i^i^i 9 1 2(Dj&i&mmzmm 
[0 2 7 5] $ 6 c. m^mi- 1915 co^mt-^mm 

19 1 3fcfflliS#*sfi:bT. 5fe©ilJg©?^^{r43(,iT 

i(Dmm (mm) 191 ubija^sa 1 a,. ^^m\zm 

Ala3. p-EtTAZ. TPD i^mm~y7 3.» 
[0 2 7 6] ^«{t^tlSl 9 1 3±tCt±^2CD 

«ffi (»® 19 1 4d*^gffi$n-5*^. ^o::&tetbT 
ii-A^x^^. cntciD, ^icomn (i^s) 191 

1. ^mit^Wl 9 13. 35iCKS2®mffi (^ffi) 1 
9 1 4*^6.^C-5S!7Km^ 1 9 1 5y&Sj^fiE$n-&. 
[0 2 7 7] set. ^7^*^! 9 1 5om2wmffi 

(i^ffi) 1 9 1 4±izmi^it(Dum^m^^x/'^y>'^— 

v-a >Ml 9 1 6 S0fi!6T-£.:^i:t>-C#^. i^j:*5. CI© 
fiS/t -y >"^— J' 3 >M 1 9 1 6tCffltiSifef^i:LTtt, 

S\z. DLCIR (i''rir^:>'K7'f i7;itr-7j^>K) 
^it^m (CxNy) ^i&ffltiScliifeWIB-Tr^So 
[0 2 7 8] 

[Sl0jo^«] *^BjTtt. *-^ft^#;M®— a^{::^:■f 
-r-5j:5fcjg^-rsc:i:-xr. mmi:mm<t'^<^M(Dmiz 
■^n^n(DLVMomiS:o:i'pm\Z'{iLm-r^ H:^— ip^* 

Lli:3&t-e*-&©T. TFT*#-r-5Ti'-X'r'y-7hiJi? 

[0 2 7 9] *%^-e«. *^ft^#»Bt;-§-^ 

n 2. g t a b I. ^ J; -5 L xm^ea^J^ fl? fig-r 
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[S3] ±:^mmm(n^^mm(om^m7&^mm-r 
[s 6 ] T:^\iimm<o^^mmo:im'¥mm^^m-r 

[^9] *»BJ<^)^7tSS©*^^3SSSiBJ"r^ 20 

mo 

[011] *%Bja>^^^a©f^sxfi*i5iBj-r^ 
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[012] ^9^mo:>^Mms<D^'^mjim^m.mT^ 
0. 

0O 

[014] :*:^?g<7)^7tee®m^F:Pit^iS?g-r-5 
0. 

[HIS] :^^m\zm^-^^:it<D-v^^m^m^^wi 

B^TS0. 

[016] 3^»B^CD%5t«B®m^^^i£S:lft?S|-r5 

0o 

[H 1 7 1 /Vy h U X^©^JfegSSr^?S-r 

5)0. 

[018] ^^A<0-tRI SS^T 0. 

[019] *5l?9®«5tSS®3g^«iftSriS§8-r^ 

Ho 

[|SF^®^BJ] 

1 0 2Wkm 

1 0 3*«{b-&!felM 
1 0 

1 1 liEJiiSSIM 

1 1 2%7tB 

1 1 sm^ess 

1 1 4«^eS«J^ 




[05] 



[0 7] 
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[1^9] [015] 
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[014] 

(A) €B) RswFOo <c) smsrf-i^ {D> ssatiR^e) 
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